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Description 

The present invention relates to a method of 
and apparatus for separating articles conveyed on 
a conveyor system into a single, spaced queue. 
That is to say. articles forming randomly occuning 
and haphazardly orientated groups of articles on 
the conveyor system are separated from each oth- 
er along the length of the conveyor system. 

Conveyor systems are widely used to convey 
articles from one or more collection points to one 
or more destinations. DE-A-3 214910, for example, 
discloses a conveyor system v/ith an intermittent 
drive for transferring articles from a storage con- 
veyor to a feed conveyor. The articles conveyed by 
a conveyor system may include parcels, compo- 
nents, luggage, etc. It is not unusual for these 
articles to arrive at the conveyor system In ran- 
domly occurring and hapharzdiy orientated groups. 
Since this prevents, or at the very least makes 
difficult, further handling of the articles, it is desir- 
able to provide a system for separating the articles 
forming each group from each other along the 
length of the conveyor system. Consider for exam- 
ple a conveyor system canrying items of luggage 
from a plurality of check-In points to a plurality of 
aircraft loading bays. 

Within an airport terminal luggage is usually 
handed in at a check-in point where it is labelled 
with the intended flight and then passed onto a 
conveyor system which carries it away to the air- 
ports luggage handling facility. It is not unusual for 
a plurality of check-in points to share a common 
conveyor system and this means that luggage in- 
tended for a number of different flights may be 
loaded onto the conveyor system together and in 
quite random and haphazard fashion. Each item of 
luggage conveyed on the conveyor system must 
be sorted according to its intended flight and this is 
usually carried out manually, either as the luggage 
passes along the conveyor system or when it 
reaches the end of the conveyor system. In either 
case, it will be readily appreciated that manual 
sorting of luggage is both time consuming and 
costly. Furthermore, it Is not unknown for luggage 
to be misdirected because of the flight labels car- 
ried by each item of luggage being mis-read by the 
baggage handlers. Rnally, extensive manual han- 
dling of the luggage introduces the possibility of 
luggage being opened and interferred with. 

In order to avoid or, at least, minimise manual 
handling of luggage, luggage handling systems 
have been developed which sort the luggage ac- 
cording to their intended flight by reading a ma- 
chine readable label attached to each item of lug- 
gage at the check-in points. According to the in- 
tended flight indicated by the label each item of 
luggage is selectively diverted from the conveyor 



system to an appropriate collection point. Indeed, it 
is possible for each item of luggage to be loaded 
directly into the hold of the intended flight. These 
luggage handling systems are quick and efficient in 

5 operation, but rely on the machine readable label 
carried by each item of luggage being properly 
presented to a label reading device. Obviously, 
where items of luggage are grouped together on 
the conveyor system the labels can be obscured, 

10 and even where the labels are readable it may not 
be possible to selectively divert a particular item 
away from the group because other items of lug- 
gage lie in its path off the conveyor system. As a 
consequence, it is desirable to separate from each 

75 other the items of luggage on the conveyor sys- 
tem. Gating systems can be used which only allow 
one item of luggage at a time to pass. However, 
these are not always reliable because jams of 
luggage can occur in front of the gate as several 

20 items of luggage arrive together. As a conse- 
quence, it is not unusual to find some manual 
sorting of the luggage taking place to ensure that 
each item of luggage is presented separately to the 
label reading device. 

25 It is an object of the present Invention to pro- 
vide a method of and apparatus for separating 
articles conveyed on a conveyor system from each 
other, thereby forming a single spaced queue 
along the length of the conveyor system. It Is 

30 another object of the present invention to provide a 
conveyor system comprising apparatus for separat- 
ing articles conveyed on the conveyor system from 
each other, thereby forming a single, spaced queue 
along the length of the conveyor system. 

35 According to a first aspect of the present in- 
vention there is provided a method for separating 
the leading article from a group of haphazardly 
presented and randomly sized articles being con- 
veyed by a first independently operable upstream 

40 conveyor towards a second independently operable 
downstream conveyor, in which the first conveyor 
is stopped or reduced in speed relative to the 
second conveyor after all. or a substantial part of 
the leading article has passed onto the second 

45 conveyor, thereby introducing a speed differential 
between the leading article and the rest of the 
group and resulting in the leading article being 
drawn away from the rest of the group charac- 
terised in that: 

50 a) where the trailing edge of the leading article 
is determined to overlap with the leading edge 
of the rest of the group the distance between 
the leading edge of the leading article and the 
leading edge of the rest of the group is deter- 

55 mined and this distance is compared with a first 
predetermined measure of length, substantially 
equal to half the maximum expected length of a 
single article, and the first conveyor is stopped 
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or reduced in speed relative to the second con- 
veyor only when the leading edge of the leading 
article has travelled forward beyond the transi- 
tion point between the first and second convey- 
ors by a distance which is at least equal to said 
first predetermined measure of length; and 
b) where there is no discemible overlap between 
the trailing edge of the leading article and the 
leading edge of the rest of the group, and the 
length of the group of articles is determined to 
exceed a second predetermined measure of 
length, equal to the maximum expected length 
of a single article, the first conveyor is stopped 
or reduced in speed relative to the second con- 
veyor when the leading edge of the group has 
travelled forward beyond the transition point be- 
tween the first and second conveyors by a dis- 
tance which is equal to said second predeter- 
mined measure of length. 
After a predetenmined period of time, corre- 
sponding to the minimum distance required be- 
tween the leading article and the rest of the group 
has elapsed, the first conveyor may be returned to 
its normal operating speed relative to the second. 
Alternatively, the first conveyor may be returned to 
its normal operating speed relative to the second 
after the trailing edge of the leading article has 
passed article sensing means positioned down- 
stream of the transition point between the first and 
second conveyors. 

Conveniently, the length of a group of articles 
is determined by scanning the first conveyor width- 
wise at a point along its path to detect each leading 
and trailing edge to pass the point, and measuring 
the length of time which elapses t>etween the de- 
tection Of each pair of leading and trailing edges. 
This measure of time conresponds to the length of 
the group. Preferably, in determining the overall 
distance between the leading and trailing edges of 
a group of articles any gap which occurs between 
the leading articles and the rest of the group, 
thereby giving rise to a further pair of leading and 
trailing edges, is ignored unless the length of the 
gap exceeds the minimum distance required to 
separate the leading article from the rest of the 
group. This ensures that where the leading article 
is separated from the rest of the group, but not by 
the required distance, article separation takes 
. place. Preferably, the point along the path of the 
first conveyor at which it is scanned lies at, or 
immediately adjacent to the transition point be- 
tween the first and second conveyors. In this posi- 
tion all. or a substantial part of the leading article 
amongst a group of articles will have passed onto 
the second conveyor by the time the presence of a 
leading article has been indicated and article sepa- 
ration can be carried out by stopping or reducing 
speed of the first conveyor relative to the second to 



ensure that the leading article is separated from the 
rest of the group by the required distance. 

Where the trailing edge of the leading article 
overlaps with the leading edge of the rest of the 

5 group the distance between the leading edge of the 
leading article and the leading edge of the rest of 
the group is determined and this distance is then 
compared with a predetermined measure of length, 
if the distance between the leading edges is less 

10 than the predetermined measure the first conveyor 
is not stopped or reduced in speed relative to the 
second to separate the leading article from the rest 
of the group until the leading edge of the leading 
article has travelled said predetermined measure 

75 beyond the transition point between the first and 
second conveyors. If, on the other hand, the dis- 
tance between the leading edges is greater than 
the predetermined measure the first conveyor is 
stopped or reduced in speed relative to the second 

20 immediately the leading edge of the rest of the 
group reaches the transition point. Thus, it is possi- 
ble to ensure that enough of the leading article will 
always have passed onto the second conveyor to 
ensure that it is drawn away from the rest of the 

25 group, even when the trailing edge of the leading 
article overlaps with the leading edge of the rest of 
the group. The said predetermined measure of 
length is equal to at least half the maximum ex- 
pected length of a single article. Conveniently, the 

30 distance t)etween the leading edges is determined 
by measuring the period of time which elapses 
between the leading edges being sensed by article 
sensing means. 

According to a second aspect of the present 

35 invention there is provided a first distance deter- 
mining means which determines the distance be- 
tween the leading edge of a leading article and the 
leading edge of the rest of the group of articles 
when the leading edge of the rest of the group of 

40 articles overlaps with the trailing edge of the lead- 
ing article, associated with first comparator means 
for comparing the said distance with a first pre- 
determined measure of length substantially equal 
to half the maximum expected length of a single 

45 article, and a second distance determining means 
determines the distance between the leading edge 
and trailing edge of a single article or group of 
articles being conveyed along the first conveyor, 
associated with second comparator means for 

50 comparing the said distance with a second pre- 
determined measure of length equal to the maxi- 
mum expected length of a single article, and that 
the control means operates to stop or reduce the 
speed of the first conveyor relative to the second 

55 conveyor: 

a) when the leading edge of a leading article, 
the trailing edge of which overlaps with the 
leading edge of the rest of the group, has trav- 
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elled forward beyond the transition point be- 
tween the first and second conveyors by a dis* 
tance which is at least equal to said first pre- 
determined measure of length as determined by 
the first distance determining means; and, 
b) when there is no discernible overlap (as in 
(a) above) when the leading edge of a group of 
articles has travelled forward beyond the transi- 
tion point between the first and second convey- 
ors by a distance which is equal to said second 
predetermined measure of length as determined 
by the second distance determining means. 
Preferably, the first distance determining 
means comprises at least two article sensors posi- 
tioned side by side across the width of the appara- 
tus, and a timing device controlled by the outputs 
of the said at least two article sensors to determine 
the length of time to elapse between one of the 
article sensors, detecting an article and the other 
article sensor detecting an article. 

Preferably, the second distance determining 
means comprises an article sensor scanning the 
width of the first conveyor, and a timing device for 
measuring the length of time to elapse between 
detection of the leading edge and the trailing edge 
of a single article or group of articles passing the 
article sensor. Since the article sensing means are 
responsive to ttie leading edge of an article, this 
measured lengtii of time corresponds to the dis- 
tance between tiie leading edge of the leading 
article and the leading edge of the rest of the 
group. The actual number of article sensing means 
provided side by side across the width of the 
apparatus depends, of course, on the width of the 
apparatus. 

Preferably, the article sensors each comprise a 
photoelectric cell positioned opposite a light 
source. As an article passes between the two the 
incident light on the photoelectric cell is inter- 
rupted, thereby causing a change in output. 

Advantageously, the apparatus further com- 
prises a third independentiy operable conveyor 
which either conveys articles to the first conveyor 
or conveys articles from the second conveyor, the 
direction of travel of which is transverse to that of 
the first and second conveyors. As two or more 
articles lying side by side across the path of the 
apparatus make the transition from either the third 
conveyor to the first conveyor or from the second 
conveyor to the third conveyor the distance be- 
tween their respective leading edges is increased. 
In this respect, the distance travelled by an article 
towards the outside edge of the apparatus is great- 
er than that travelled by an article on the inside 
edge of the apparatus. Convenientiy, the third con- 
veyor forms a right angle with either the first con- 
veyor or the second conveyor. 



An embodiment of the present invention will 
now be described, by way of example, with refer- 
ence to the accompanying drawings, in which: 
Fig. 1 shows a schematic partial view of a 
5 conveyor system comprising an article separator 
embodying the present invention; 
Figs. 2 (a) to 2 (f) illustrate schematically the 
three basic configurations that articles can adopt 
on a conveyor system; and 
70 Figs. 3(a) to 3(c) show schematically the opera- 
tion of the article separator of Rg. 1 which each 
of the three basic configurations illusta^ated in 
Figs. 2(a) to 2(0- 

Referring to Rg. 1 of the accompanying draw- 
15 Ings there is shown a conveyor system comprising 
an article separator embodying the present inven- 
tion. The article separator itself may be said to 
comprise that part of tiie conveyor system between 
conveyor belts 1 and 2 which are themselves In- 
20 tended to convey articles to and from the article 
separator. In this respect, the direction of travel of 
articles conveyed by the conveyor system is in- 
dicated by arrows A and articles to be separated 
are first presented to the article separator from 
25 conveyor beW 1. After passing through the article 
separator the articles are separated from each oth- 
er and as they are carried away on conveyor belt 2 
they fonm a single, spaced queue along its length. 
Furttier handling of the articles will depend 
30 upon the application in which the conveyor system 
is used. For example, where the conveyor system 
fonms part of a machine sorting system the individ- 
ual destination of each article on conveyor belt 2 
can be read from a machine readable label pro- 
as vided on the article and each article can then be 
selectively diverted from the conveyor belt 2, or 
subsequent conveyor belts, to a particular destina- 
tion, collection point or the like. 

The article separator itself comprises a plurality 
40 of relatively short conveyor belts of conventional 
design and construction, each of which is Indepen- 
dentiy driven by drive means (not shown) in the 
direction of arrows A. Conveyor belts 3 and 4 form 
a right angle with conveyor belts 5 and 6. As a 
45 consequence of this, articles arriving at conveyor 
belt 5 from conveyor belt 4 will join conveyor belt 5 
at different points along its longitudinal length, de- 
pending upon the respective positions of each arti- 
cle across the width of conveyor belt 4. The pur- 
50 pose of this anrangement will be described in detail 
hereinbelow. 

Associated with each conveyor belt 1, 3, 4, 5 
and 6 is a photocell device 7, 8, 9. 10 and 11, 
respectively, each of which is positioned at or 
55 towards the leading edge of the conveyor belt with 
which it is associated. Each photocell device scans 
the width of the conveyor belt with which it is 
associated to detect the arrival of the leading edge 
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of an article. Conveyor belt 4 is also provided with 
a further photocell device 12 which scans it ob- 
liquely and acts as a differential redstart device for 
conveyor belt 3. as will be explained in detail 
hereinbelow. Between conveyor belts 3 and 4 and 
conveyor belts 6 and 2 there is provided a pair of 
overhead photocell devices 13 and 14, and 15 and 
16, respectively which are arranged side by side 
across the width of the conveyor belts. The over- 
head photocell devices comprising each pair, each 
monitor a respective half of the transition point 
between the conveyor belts for the an^ival of the 
leading edge of an article. Photocell devices 13 
and 15 monitor the inner half of the conveyor belts, 
and photocell devices 14 and 16 monitor the outer 
half of the conveyor belts. 

The photocell devices 7 to 16 are of conven- 
tional design and may conveniently comprise a 
photoelectric cell and a source of light positioned 
opposite each other across the region to be mon- 
itored. It will be appreciated that as the leading of 
an article passes between the photoelectric cell 
and its light source, the light source is interrupted 
and the output of the photoelectric cell changes. 
Though not shown, the output of each photocell 
device 7 to 16 is connected to a central controller 
and this, in turn, controls the drive means for each 
conveyor belt 1 to 6. as will be described In detail 
hereint>elow. 

Referring now to Rgs. 2(a) to 2(f) there are 
illustrated schematically the three basic positions 
which articles on a conveyor system may adopt 
relative to one another. For simplicity's sake each 
basic position is demonstrated by pairs of articles. 
However, it should be appreciated that greater 
numbers may combine together to form a group 
and the articles in this group may take up any 
combination of these three basic positions with 
respect to one another. The only position not 
shown in these figures is that where one article lies 
on top of another. The reason for this is that the 
articles have been levelled off before reaching the 
article separator by means of a bar (not shown) 
which lies upstream of the article separator and 
across the path of the conveyor system. The use of 
a bar to level off articles is quite conventional and 
is, in fact, necessary because articles lying on top 
of each other are unstable. 

Rgs. 2(a) and (b) shod several pairs of articles 
and in each pair one article 21 is positioned imme- 
diately behind the other article 22 so that they are 
effectively head to tail along the length of the belt. 
As shown the articles 21 and 22 may be actually 
touching each other or they may be spaced slightly 
apart. Of course, where the distance between a 
spaced pair of articles meets a predetermined 
minimum then separate leading edges can be dis- 
cerned for each article by the article separator and 



no further separation is required. However, where 
the spacing is less than this predetermined mini- 
mum the gap between the two articles is ignored 
by the article separator and article separation is 

5 carried out as will be described hereinbelow. As 
illustrated in Rg. 2(b) the articles 21 and 22 may 
adopt a wide variety of positions with respect to 
each other without departing from the basic posi- 
tion in which the trailing edge of the leading article 

70 22 lies in front of the leading edge of the trailing 
article 21. though not by sufficient distance for the 
article 21 and 22 to be considered separate. 

Rgs. 2(c) and 2(d) show a plurality of pairs of 
articles in each of which one article 23 leads the 

75 Other article 24 in a longitudinal direction. However, 
this basic position differs from that of Rgs. 2(a) and 
2(b) in that the articles 23 and 24 tie side by side 
across the width of the conveyor belt in such a way 
that the trailing edge of leading article 23 overlaps 

20 with the leading edge of trailing article 24. The 
leading article may lie on either the right or left 
hand side of the conveyor belt and it may or not be 
touching the trailing article 24. In this basic position 
it will be appreciated only the leading edge 25 of 

25 the leading article 23 can be clearly identified from 
a point to the side of the conveyor belt and it is, of 
course, impossible to determine from such a view 
whether it is the leading edge of an article on the 
right or left hand side of the conveyor belt. How- 

30 ever, by viewing the articles 23 and 24 from above 
the conveyor belt it is possible to descem which of 
the two articles is leading the other and whether it 
lies on the left or right hand side of the conveyor 
belt. In other words, viewed from overhead both 

3S articles 23 and 24 have sep>arately identifiable lead- 
ing edges 25 and 26 which is not the case for the 
articles 21 and 22 shown in Rgs. 2(a) and 2(b), and 
It is this feature which distinguishes one position 
from the other. 

40 Rgs. 2(e) and (f) show two articles 27 and 28 
lying alongside one another across the width of the 
conveyor belt with no discernable distance be- 
tween their respective leading edges 29 and 30. 
Where two or more articles adopt this position it is 

45 not possible to distinguish them from a single arti- 
cle when viewed from the side of the conveyor belt 
or from above the conveyor belt. 

Operation of the article separator will now be 
described with reference to Rgs. 3(a) to 3(c) of the 

50 accompanying drawings, each of which illustrates 
and describes the manner in which the article sep- 
arator separates articles arranged in each of the 
three basic positions described with reference to 
Rgs. 2(a) to 2(f). 

55 Referring now to Rg. 3(a) operation of the 
article separator to separate articles arranged in the 
basic article position shown in Rg. 2(a) will be 
described. 
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The first conveyor belt in the article separator, 
that is conveyor belt 3. runs at the same speed as 
conveyor 1 and therefore there is no change in the 
relative positions of articles 21 and 22 as they pass 
from one to the other. As the leading edge of 
article 22 reaches the junction between conveyor 
belts 3 and 4 it passes betv/een the photoelectric 
cell and the light source comprising photocell de- 
vice 8. This causes a timing device within the 
central controller (not shown) to begin counting. 
The timing device is set to ignore any brief change 
in the output of the photocell device 8, correspond- 
ing to a small gap between the two articles 21 and 
22, and only if the change is of sufficient duration 
to signify that the articles 21 and 22 are separated 
by the required amount will the timing device 
cease counting to begin again when the leading 
edge of article 21 reaches it. 

If the period of time for which the photocell 
device 8 is interrupted exceeds a predetermined 
maximum corresponding to the expected maximum 
length of a single article plus the minimum ac- 
cepted article separation between adjacent articles 
then the central controller turns off or reduces the 
speed of the drive to conveyor belt 3. Of course, 
by this time the leading article 22 will have passed 
fully onto conveyor belt 4 which as it continues to 
run will canv it forward. However, the lagging arti- 
cle 21 will still be wholly or partially on conveyor 
belt 3 and will have stopped or slowed down with 
it. In this way. a gap is developed between the two 
articles 21 and 22. The size of this gap is deter- 
mined by the period for which the drive to con- 
veyor belt 3 is turned off or reduced and this 
period may be preset by a timing device within the 
central controller, or, alternatively, by the clearance 
of the trailing edge of article 22 at photocell device 
12. 

As shown the photocell device 12 scans ob- 
liquely across the width of conveyor belt 4 so that 
a differential restart for conveyor belt 3 is obtained 
according to the relative position of the article 22 
across the width of conveyor belt 4. This differen- 
tial restart is advantageous in as much as it en- 
sures that a larger gap develops behind an article 
which has to negotiate the right angle transfer 
between conveyor belts 4 and 5 from the outside 
edge of the article separator. As will be readily 
understood an article making the transfer from the 
inside edge of the article separator travels a much 
shorter distance than an article making the transfer 
from the outside edge and without the differential 
restart of conveyor belt 3 there would be a ten- 
dency for articles on the inside edge to catch up 
with articles on the outside edge. 

As articles 21 and 22 negotiate the remainder 
of the article separator there is little or no change 
in their relative positions unless, as indicated 



above, one lies on the inside edge and the other on 
the outside edge or a speed differential exists 
between adjacent pairs of conveyor belts. In any 
event the article separator operates to ensure that 
5 the gap t>etween them is increased rather than 
decreased. 

Should conveyor belt 3 or indeed any of the 
subsequent conveyor belts be stopped or slowed 
down to allow a leading article to be drawn away 

10 from a lagging article there will of course be a pile 
up behind the stopped conveyor belt if the belt 
behind it is not stopped as welt. For this reason, 
photocell devices 7, 8, 9, 10 and 11 all act as 
queue controllers which ensure that the drive to the 

75 conveyor belt with which each Is associated is 
tumed off immediately an article arrives at it and 
the drive to the conveyor belt in front of it has been 
tumed off. 

Refemng now to Fig. 3(b) operation of the 
20 article separator to separate articles anranged in the 
basic article position shown in Rg. 2(c) will be 
described. 

As articles 23 and 24 pass from conveyor belt 
1 to conveyor belt 3 there is, again, no change in 

25 their relative positions. Moreover, as the leading 
edge of article 23 reaches photocell device 8 the 
overall length of tiie two articles 23 and 24 together 
is determined by the timing circuit within the cen- 
tral conti'oller so that if this exceeds the maximum 

30 expected length of a single article, article separa- 
tion takes place as previously described with refer- 
ence to Fig. 3(a). However, as the leading edge of 
article 23 passes across the junction between con- 
veyor belts 3 and 4 one or other of the two over- 

35 head photocell devices 13 and 14 is intenrupted 
and this provides an indication as to whether it is 
on the inside half of the article separator or the 
outside half of the article separator. 

If. as shown in Fig. 3(b), the leading article 23 

40 is on the inside half of the article separator 
photocell 13 is interrupted first and this starts two 
timing devices within the central controller. The first 
of these timing devices counts the time taken for 
the leading edge of the lagging article 24 to reach 

45 photocell device 14 and determines whether the 
two articles 23 and 24 are arranged in the basic 
article position shown in Fig. 2(c) or in Rg. 2(e). 
Should the leading edge of tiie lagging article 24 
reach photocell device t4 within a predetermined 

50 period set by the first timing device the basic 
article position shown in Fig. 2(e) is indicated. 
Otherwise, the basic article position shown in Rg. 
2(c) is indicated. The second timer device also 
counts the time taken for the leading edge of the 

55 lagging article 24 to reach the photocell device 14, 
but is preset with a predetemnined period equiv- 
alent to the time taken for half the maximum ex- 
pected length of a single article. 
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If the leading edge of the lagging article 24 
should be detected by photocell device 14 within 
the predetermined period set by the second timer 
then upon completion of this predetermined period 
the drive to conveyor belt 3 is stopped or reduced. 5 
If, however, the leading edge of the lagging article 
24 should not be detected until after the predeter- 
mined period set by the second timer has run out, 
but before the leading article 23 has cleared 
photocell device 13 the drive to conveyor belt 3 is io 
stopped or reduced immediately. 

It will be seen that the drive to conveyor belt 3 
is stopped or reduced only after the leading article 
23 is at least half way across the junction between 
conveyor belts 3 and 4. This is sufficient to ensure is 
that the leading article 23 continues to be drawn 
foHArard by conveyor belt 4 whilst the lagging arti- 
cle 24 is stopped or slowed down with conveyor 
belt 3. Once the leading article 23 is far enough 
ahead of the lagging article 24 conveyor belt 3 can 20 
be restarted or run up to its normal operating 
speed in the same manner as that previously de- 
scribed with reference to Rg, 3(a). 

After passing from conveyor belt 3 to conveyor 
belt 4 there is little or no change in their relative 25 
positions of articles 23 and 24 unless, as previously 
described atx)ve, one lies on the inside edge and 
the other on the outside edge or a speed differen- 
tial exists between adjacent pairs of conveyor belts. 
In any event, the article separator operates to en- 30 
sure that the gap between them is increased rather 
than decreased. 

Referring now to Rg. 3(c) operation of the 
article separator to separate articles arranged in the 
basic article position shown in Rg. 2(e) will be 35 
described. 

As will be appreciated from the explanation 
given hereinabove with reference to Rg. 3(b) where 
the leading edges of two articles 27 and 28 are 
effectively neck and neck there will be no change 40 
in their relative positions as they pass from con- 
veyor belt 1 to conveyor belt 3. or from conveyor 
belt 3 to conveyor belt 4. However, when the two 
articles 27 and 28 come to negotiate the transition 
between conveyor belts 4 and 5 article 27 on the 45 
inside half of the article separator will move for- 
ward, ahead of article 28 on the outside half of the 
article separator because of the shorter path which 
it takes. Depending on the length of the two articles 
27 and 28, and the distance by which they are 50 
spaced across the width of conveyor belt 4 the 
transition between conveyor belts 4 and 5 will 
change the basic article configuration the articles 
take from that shown in Rg. 2(e) to either that 
shown in Rg. 2(a) or more probably that shown in 55 
Rg. 2(c). 

As the articles 27 and 28 move forward from 
conveyor belt 5 to conveyor belt 6 they are sepa- 



rated fully from each other in the same manner as 
previously described hereinabove with reference to 
Rg. 3(a) or Rg. 3(b). 

Although the operation of the article separator 
described hereinabove has only been illustrated 
and described with reference to pairs of articles it 
will be readily appreciated that the mode of opera- 
tion also applies to larger groups of articles in 
exactly the same way. In this respect, each group 
of articles is effectively treated as a single pair of 
articles comprising a leading and a lagging article. 
Once the leading article has been separated from 
the lagging article the lagging article becomes the 
leading article and the next article becomes the 
lagging article. In the event that three or more 
articles should arrive at the article separator neck 
and neck the right angled transition between con- 
veyor belts ensures that a distinguishable lead and 
lag is introduced t>etween each adjacent pair and 
thereafter separation proceeds as before. 

The article separator is particularly suited for 
use with a machine sorting system in separating 
items of luggage on a conveyor system between a 
plurality of check-in points and a plurality of spe- 
cific destinations. However, it may equally well be 
applied to conveyor systems carrying parcels, 
components or the like, and it can be used with or 
Without a machine sorting system. 

Claims 

1. A method for separating the leading article 
from a group of haphazardly presented and 
randomly sized articles being conveyed by a 
first independently operable upstream convey- 
or towards a second independently operable 
downstream conveyor, in which the first con- 
veyor (3) is stopped or reduced in speed rela- 
tive to the second conveyor (4) after all, or a 
substantial part of the leading article has 
passed onto the second conveyor (4). thereby 
introducing a speed differential between the 
leading article and the rest of the group and 
resulting in the leading article being drawn 
away from the rest of the group characterised 
in that: 

a) where the trailing edge of the leading 
article is determined to overlap with the 
leading edge of the rest of the group the 
distance between the leading edge of the 
leading article and the leading edge of the 
rest of the group is determined and this 
distance is compared with a first predeter- 
mined measure of length, substantially 
equal to half the maximum expected length 
of a single article, and the first conveyor (3) 
is stopped or reduced in speed relative to 
the second conveyor (4) only when the 
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leading edge of the leading article has trav- 
elled forward beyond the transition point 
between the first and second conveyors (3, 
4) by a distance which is at least equal to 
said first predetermined measure of length; 
and 

b) where there is no discernible overlap 
between the trailing edge of the leading 
article and the leading edge of the rest of 
the group, and the length of the group of 
articles is determined to exceed a second 
predetermined measure of length equal to 
the maximum expected length of a single 
article, the first conveyor (3) is stopped or 
reduced In speed relative to the second 
conveyor (4) when the leading edge of the 
group has travelled forward beyond the 
transition point between the first and second 
conveyors by a distance which is equal to 
said second predetermined measure of 
length. 



trailing edge of the leading article and the 
leading edge of the rest of the group, is ig- 
nored unless the length of the gap exceeds the 
minimum distance required to separate the 
5 leading article from the rest of the group. 

7. A method according to claim 6. characterised 
in that the point along the path of the first 
conveyor (3) at which it is scanned lies at. or 

10 immediately adjacent to. the transition point 
between the first and second conveyors (3, 4). 

8. A method according to any preceding claim, 
characterised In that when the distance be- 

75 tween the leading edge of the leading article 
and tiie leading edge of the rest of the group 
is determined to be less than the first predeter- 
mined measure the first conveyor (3) is not 
stopped or reduced in speed relative to the 
20 second conveyor (4) until the leading edge of 
the leading article has travelled said first pre- 
determined measure beyond the transition 
point between the first and second conveyors 
(3. 4). 

9. A method according to any of claims 1 to 7, 
characterised in that when the distance be- 
tween the leading edge of the leading article 
and the leading edge of the rest of the group 
is determined to be greater than the first pre- 
detenmined measure the first conveyor (3) is 
stopped or reduced In speed relative to the 
second conveyor (4) immediately the leading 
edge of the rest of the group reaches the 
transition point between the first and second 
conveyors (3, 4). 

10. A method according to any preceding claim, 
characterised in that the distance between the 
leading edge of the leading article and the 
leading edge of the rest of the group is deter- 
mined by measuring the period of time which 
elapses between the leading edges being 
sensed by article sensing means (13, 14). 

11. A method according to any preceding claim, 
characterised in that the leading edge of the 
leading article and the leading edge of the rest 
of the group are sensed at or immediately 
adjacent to tiie transition point between the 
first and second conveyors (3, 4). 

12. A method according to any preceding claim, 
characterised in that a difference in distance is 
introduced between the leading edge of a first 
article lying level with the leading edge of a 
second article, by conveying the first and sec- 
ond articles to the said first independentiy op- 



2. A method according to claim 1, characterised 
in that after a predetermined period of time 
corresponding to the minimum distance re- 25 
quired between the leading article and the rest 
of the group has elapsed, the first conveyor (3) 
is returned to its normal operating speed rela- 
tive to the second conveyor (4). 

30 

3. A method according to claim 1, characterised 
In that the first conveyor (3) is retumed to its 
normal operating speed relative to the second 
conveyor (4) after the trailing edge of the lead- 
ing article has passed article sensing means 35 
(12) positioned downstream of the transition 
point between the first and second conveyors 
(3. 4). 

4. A method according to claim 3. characterised 40 
In that the article sensing means (12) scans 
the second conveyor (4) obliquely, thereby giv- 
ing rise to a differential restart for the first 
conveyor (3) according to the position of the 
leading article across the width of the second 45 
conveyor (4). 

5. A method according to any preceding claim, 
characterised in that the length of the group of 
articles is determined by scanning the first so 
conveyor (3) width-wise at a point along its 
path to detect each leading and trailing edge 
to pass the point, and measuring the length of 
time which elapses between the detection of 
each pair of leading and trailing edges. 55 

6. A method according to claim 5, characterised 
in that any gap which occurs between the 
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erable upstream conveyor (3) by means of a 
third independently operable conveyor, the di- 
rection of travel of which is transverse to that 
of the said first conveyor (3). 

13. Apparatus for separating the leading article 
from a group of haphazardly presented and 
randomly sized articles being conveyed along 
a conveyor system, comprises a first indepen- 
dently operable upstream conveyor (3), a sec- 
ond independently operable downstream con- 
veyor (4), means (8, 13. 14) for determining 
the distance between the leading and trailing 
edges of an article or group of articles and 
control means responsive to the output of the 
edge detecting means for controlling the op- 
eration of the first and second conveyors, 
characterised in that a first distance determin- 
ing means (13. 14) determines the distance 
between the leading edge of a leading article 
and the leading edge of the rest of the group 
of articles when the leading edge of the rest of 
the group of articles overlaps with the trailing 
edge of the leading article, associated with first 
comparator means for comparing the said dis- 
tance with a first predetermined measure of 
length substantially equal to half the maximum 
expected length of a single article, and a sec- 
ond distance determining means (8) deter- 
mines the distance between the leading edge 
and the trailing edge of a single article or 
group of articles being conveyed along the first 
conveyor (3). associated with second compara- 
tor means for comparing the said distance with 
a second predetermined measure of length 
equal to the maximum expected length of a 
single article, and that the control means op- 
erates to stop or reduce the speed of the first 
conveyor (3) relative to the second conveyor 
(4): 

a) when the leading edge of a leading arti- 
cle, the trailing edge of which overiaps with 
the leading edge of the rest of the group, 
has travelled forward beyond the transition 
point between the first and second convey- 
ors by a distance which is at least equal to 
said first predetermined measure of length 
as determined by the first distance deter- 
mining means (13, 14); and, 

b) when there is no discernible overiap (as 
in (a) above) when the leading edge of a 
group of articles has travelled forward be- 
yond the transition point between the first 
and second conveyors by a distance which 
is equal to said second predetermined mea- 
sure of length as determined by the second 
distance determining means (8). 



14. Apparatus according to claim 13. characterised 
in that the first distance determining means 
(13, 14) comprises at least two article sensors 
(13. 14) positioned side by side across the 

5 width of the apparatus, and a timing device 

controlled by the outputs of the said at least 
two article sensors (13, 14) to determine the 
length of time to elapse between one of the 
article sensors (13. 14) detecting an article and 

10 the other article sensor (13, 14) detecting an 
article. 

15. Apparatus according to claim 13 or 14, charac- 
terised in that the second distance determining 

75 means (8) comprises an article sensor (8) 

scanning the width of the first conveyor (3), 
and a timing device for measuring the length 
of time to elapse between detection of the 
leading edge and the trailing edge of a single 

20 article or group of articles passing the article 
sensor (8). 

16. Apparatus according to claim 15, characterised 
in that the timing device is set to ignore 

25 changes in the output of the article sensor (8) 
after the detection of a first leading edge, 
where these indicate the detection of a trailing 
edge and then a second leading edge which 
are not separated from each other by the mini- 

30 mum distance required to separate a leading 

article from the rest of the group. 

17. Apparatus according to claims 14, 15 or 16, 
characterised in that the second distance de- 

35 termining means (8) is positioned at, or imme- 
diately adjacent to, the transition point between 
the first and second conveyors (3, 4). 

18. Apparatus according to any one of claims 14 
40 to 17, characterised in that the article sensors 

each comprise a photoelectric cell positioned 
opposite a light source. 

19. Apparatus according to any one of claims 13 
45 to 18, characterised in that the apparatus com- 
prises a further independently operable con- 
veyor which conveys articles to the first con- 
veyor, the direction of travel of which is trans- 
verse to that of the first and second conveyors. 

50 

20. Apparatus according to claim 19, characterised 
in that the apparatus comprises yet a further 
Independently operable conveyor which con- 
veys articles from the second conveyor, the 

55 direction of travel of which is transverse to that 
of the first and second conveyors. 
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21. Apparatus according to any one of claims 13 
to 20. characterised in that further article sens- 
ing means (12) is positioned downstream of 
the transition point between the first and sec- 
ond conveyors (3. 4). which article sensing 
means (12) controls the return to normal op- 
erating speed of the first conveyor (3). 

22. Apparatus according to claim 21, characterised 
in that the article sensing means (12) scans 
obliquely across the width of the second con- 
veyor (4), thereby giving rise to a differential 
restart of the first conveyor (3) according to the 
position of the article across the width of the 
second conveyor (4). 

PatentansprUche 

1. Verfahren zum Trennen des fQhrenden Gegen- 
stands aus einer Gruppe zufMllig angeordneter 
GegenstSnde willkUrlicher GroBe. die von ei- 
nem ersten unabhangig betreibbaren Hin-For- 
derer zu einem zweiten unabhangig betreibba- 
ren R0ck-F6rderer gefordert werden, bei dem 
der erste FSrderer (3) angehalten Oder in sei- 
ner Geschwindigkeit gegenUber dem zweiten 
Forderer (4) verringert wird, nachdem der voll- 
standige fuhrende Gegenstand Oder ein we- 
sentlicher Teil von ihm auf den zweiten Forde- 
rer (4) gelangt ist. wodurch ein Geschwindig- 
keitsdifferential zwischen dem fUhrenden Ge- 
genstand und dem Rest der Gruppe eingefUhrt 
wird. was dazu fUhrt. da6 der fuhrende Gegen- 
stand von dem Rest der Gruppe weggezogen 
wird, dadurch gekennzeichnet. daO: 

a) wo von der Hinterkante des fUhrenden 
Gegenstands bestimmt wird. dafi sie sich 
mit der Vorderkante des Rests der Gruppe 
Gberlappt, der Abstand zwischen der Vor- 
derkante des fQhrenden Gegenstands und 
der Vorderkante des Rests der Gruppe be- 
stimmt wird und dieser Abstand mit einem 
ersten vorbestimmten LSngenmaB vergli- 
chen wird. das der HSIfte der maximalen 
erwarteten Lange eines einzelnen Gegen- 
stands im wesentlichen gleich ist. und der 
erste FSrderer (3) angehalten oder in seiner 
Geschwindigkeit gegenUber dem zweiten 
Forderer (4) nur dann verringert wird. wenn 
die Vorderkante des fUhrenden Gegen- 
stands tiber den Obergangspunkt zwischen 
dem ersten und dem zweiten F5rderer (3, 
4) um einen Abstand vorwSrts gewandert 
ist. der dem ersten vorbestimmten LSngen- 
maB mindestens gleich ist: und 

b) fur den Fall, wo es keine unterscheidbare 
Uberlappung zwischen der Hinterkante des 
fQhrenden Gegenstands und der Vorderkan- 



te des Rests der Gruppe gibt und von der 
Lange der Gruppe von Gegenstanden be- 
stimmt wird. daB diese ein zweites vorbe- 
stimmtes LSngenmafi Uberschreitet, das der 

5 maximalen erwarteten Lange eines einzel- 

nen Gegenstands gleich ist, der erste For- 
derer (3) angehalten oder in seiner Ge- 
schwindigkeit gegenUber dem zweiten For- 
derer (4) verringert wird, wenn die Vorder- 

70 kante der Gruppe Qber den Obergangspunkt 

zwischen dem ersten und zweiten Forderer 
um einen Abstand vorwarts gewandert ist, 
der dem zweiten vort^estimmten Langen- 
mafi gleich ist. 

75 

2. Verfahren nach Anspruch 1. dadurch gekenn- 
zeichnet. daB. nachdem eine vort)estimmte 
Zeitdauer entsprechend dem benotigten Mini- 
maiabstand zwischen dem fQhrenden Gegen- 
20 stand und dem Rest der Gruppe verstrichen 

ist. der erste Forderer (3) in seine normale 
Betriebsgeschwindigkeit gegenQber dem zwei- 
ten FSrderer (4) zurQckgefQhrt wird. 

25 3. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet. daB der erste Forderer (3) in seine 
normale Betriebsgeschwindigkeit gegenQber 
dem zweiten FSrderer (4) zurQckgefQhrt wird. 
nachdem die Hinterkante des fQhrenden Ge- 

30 genstands an Gegenstandssensormittein (12) 
vorbei gelangt ist. die hinter dem Obergangs- 
punkt zwischen dem ersten und zweiten For- 
derer (3. 4) positioniert sind. 

35 4. Verfahren nach Anspruch 3, dadurch gekenn- 
zeichnet. daB die Gegenstandssensormittel 
(12) den zweiten Forderer (4) schrag abtasten 
und dadurch zu einem differentiellen Neustart 
fQr den ersten Forderer (3) fQhren, je nach der 

40 Position des fUhrenden Gegenstands quer zur 
Breite des zweiten Forderers (4). 

5. Verfahren nach einem vorhergehenden An- 
spruch. dadurch gekennzeichnet, daB die LSn- 

45 ge der Gruppe von Gegenstanden durch Abta- 
sten des ersten FSrderers (3) in Quemchtung 
an einem Punkt langs seines Wegs zur Fest- 
stellung des Vorbeigehens jeder Vorder- und 
Hinterkante an diesem Punkt und durch Mes- 

50 sen der ZeitlSnge bestimmt wird. die zwischen 

der Feststellung jedes Paares aus Vorder- und 
Hinterkante verstrelcht. 

6. Verfahren nach Anspruch 5. dadurch gekenn- 
55 zeichnet, daB eine zwischen der Hinterkante 

des fUhrenden Gegenstands und der Vorder- 
kante des Rests der Gruppe auftretende Lucke 
ignoriert wird. falls nicht die LSnge der LQcke 
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den zum Trennen des fQhrenden Gegenstands 
von dem Rest der Gruppe benotigten Minimal- 
abstand uberschreitet. 

7. Verfahren nach Anspojch 6. dadurch gekenn- 5 
zeichnet, dafi der Punkt langs des Weges des 
ersten Forderers (3), an dem er abgetastet 
wird. an Oder unmitteibar benachbart zu dem 
Obergangspunkt zwischen dem ersten und 
dem zweiten Forderer (3. 4) liegt. io 

8. Verfahren nach einem vorhergehenden An- 
spruch, dadurch gekennzeichnet. da6. wenn 
von dem Abstand zwischen der Vorderkante 

des fuhrenden Gegenstands und der Hinter- 75 
kante des Rests der Gruppe festgesteitt wird, 
dafi er kleiner als das erste vorbestimmte Mafi 
ist, der erste Forderer (3) nicht angehalten 
Oder In seiner Geschwindigkeit gegenOber 
dem zweiten Forderer (4) verringert wird, bis 20 
die Vorderkante des fUhrenden Gegenstands 
um das erste vorbestimmte Ma6 Qber den 
Obergangspunkt zwischen dem ersten und 
zweiten Forderer (3, 4) hinausgewandert ist. 

25 

9. Verfahren nach einem der AnsprUche 1 bis 7. 
dadurch gekennzeichnet. dafi dann, wenn von 
dem Abstand zwischen der Vorderkante des 
fQhrenden Gegenstands und der Vorderkante 

des Rests der Gruppe bestimmt wird. dafi er 30 
grSfier als das erste vorbestimmte Mafi Ist. der 
erste Forderer (3) angehalten oder in seiner 
Geschwindigkeit gegenUber dem zweiten F6r- 
derer (4) reduziert wird. unmitteibar sobald die 
Vorderkante des Rests der Gruppe den Uber- 3S 
gangspunkt zwischen dem ersten und zweiten 
FSrderer (3, 4) erreicht. 

10. Verfahren nach einem vorhergehenden An- 
spruch. dadurch gekennzeichnet, dafi der Ab- 40 
stand zwischen der Vorderkante des fChrenden 
Gegenstands und der Vorderkante des Rests 

der Gruppe durch Messen der Zeltdauer be- 
stimmt wird, die zwischen der Feststellung der 
Vorderkanten durch Gegenstandssensormittel 45 
(13, 14) verstrelcht. 

11. Verfahren nach einem vorhergehenden An- 
spruch, dadurch gekennzeichnet, dafi die Vor- 
derkante des fuhrenden Gegenstands und die 50 
Vorderkante des Rests der Gruppe an oder 
unmitteibar benachbart zu dem Obergangs- 
punkt zwischen dem ersten und zweiten F6r- 
derer (3. 4) abgefuhit wird. 

55 

12. Verfahren nach einem vorhergehenden An- 
spruch. dadurch gekennzeichnet, dafi ein Ab- 
standsunterschied zwischen der Vorderkante 



eines ersten Gegenstands, der auf gleicher 
Hohe mit der Vorderkante eines zweiten Ge- 
genstands liegt, eingefUhrt wird, in dem der 
erste und zweite Gegenstand zu dem ersten 
unabhSngig betreibbaren HinF5rderer (3) mit 
Hilfe eines dritten unabhangig betreibbaren 
Forderers gefSrdert werden, dessen Bewe- 
gungsrichtung quer zu der des ersten Forde- 
rers (3) ist. 

13. Vomchtung zum Trennen des fOhrenden Ge- 
genstands von einer Gruppe von zufaliig dar- 
gebotenen GegenstSnden willkUrlicher Gr5fie. 
die IMngs eines Fordersystems gefordert wer- 
den, enthaltend einen ersten unabhangig beta- 
tigbaren Hin-F6rderer (3). einen zweiten unab- 
hSngig betatigbaren Ruckforderer (4), Mittel (8. 
13. 14) zur Bestimmung des Abstands zwi- 
schen den Vorder- und Hinterkanten eines Ge- 
genstandes Oder einer Gruppe von Gegenstan- 
den sowie auf den Ausgang der Kantenfest- 
stellmittel ansprechende Steuermlttel zum 
Steuem des Betriebs des ersten und zweiten 
Forderers. dadurch gekennzeichnet, dafi ein 
erstes Abstandsbestimmungsmittel (13, 14) 
den Abstand zwischen der Vorderkante eines 
fUhrenden Gegenstands und der Vorderkante 
des Rests der Gruppe von GegenstSnden be- 
stimmt. wenn die Vorderkante des Rests der 
Gruppe von Gegenstanden sich mit der Hinter- 
kante des fQhrenden Gegenstands Obertappt, 
zugeordnet zu ersten Komparatormlttein zum 
Vergleichen dieses Abstands mit einem ersten 
vort)estimmten LSngenmafi, das der HSIfte der 
maximalen erwarteten LMnge eines einzelnen 
Gegenstandes im wesentlichen gleich ist. und 
dafi ein zweites Abstandsbestimmungsmittel 
(8) den Abstand zwischen der Vorderkante und 
der Htnterkante eines einzelnen Gegenstands 
Oder einer Gruppe von Gegenstanden be- 
stimmt, die ISngs des ersten Forderers (3) 
gefordert werden, zugeordnet zu zweiten Kom- 
paratormlttein zum Vergleichen dieses Ab- 
stands mit einem zweiten vorbestimmten LSn- 
genmafi. das der maximalen erwarteten LSnge 
eines einzelnen Gegenstands gleich ist. und 
dafi die Steuermlttel zum Anhalten Oder Ge- 
schwindigkeitsverringern des ersten Forderers 
(3) gegenOber dem zweiten Forderer (4) wir- 
ken: 

a) wenn die Vorderkante eines fuhrenden 
Gegenstands. dessen Hinterkante sich mit 
der Vorderkante des Rests der Gruppe 
Uberlappt. Uber den Obergangspunkt zwi- 
schen dem ersten und zweiten Forderer um 
einen Abstand vorwarts gewandert ist. der 
dem ersten vorbestimmten Langenmafi min- 
destens gleich ist, wie von dem ersten Ab- 
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standsbestimmungsmittel (13, 14) festge- 
steflt; und 

b) wenn es keine unterscheidbare Uberlap- 
pung (wie in a) oben) gibt, wenn die Vorder- 
kante einer Gruppe von GegenstSnden Gber 5 
den Ubergangspunkt zwischen dem ersten 
und zweiten Forderer urn einen Abstand 
vorwSrts gewandert ist, der dem zweiten 
vorbestimmten LSngenmafi gleich ist, wie 
von den zweiten Abstandsbestimmungsmit- io 
tetn (8) bestimmt. 



standssensoren jeweils eine photoelektrische 
Zeile umfassen, die einer Lichtquelle gegen- 
Qberliegend positioniert ist. 

19. Vorrichtung nach einem der Anspruche 13 bis 
18, dadurch gekennzeichnet. dafi die Vorrich- 
tung einen weiteren unabhSngig betreibbaren 
Forderer umfaBt. der Gegenstande zu dem 
ersten Forderer fordert und dessen Bewe- 
gungsrichtung quer zu der des ersten und 
zweiten Forderers ist. 



20. Vorrichtung nach Anspruch 19, dadurch ge- 
kennzeichnet, daB die Vorrichtung nochmals 

75 einen weiteren unabhangig betreibbaren For- 
derer umfaBt, der GegenstSnde von dem zwei- 
ten F6rderer fordert und dessen Bewegungs- 
richtung quer zu der des ersten und zweiten 
F5rderers ist. 

20 

21. Vorrichtung nach einem der AnsprUche 13 bis 
20, dadurch gekennzeichnet. daB weitere Ge- 
genstandssensormittel (12) hinter dem UlDer- 
gangspunkt zwischen dem ersten und zweiten 

25 F5rderer (3, 4) angeordnet sind, die die RUck- 

kehr des ersten Forderers (3) auf seine norma- 
le Betriebsgeschwindigkeit steuern. 



14. Vorrichtung nach Anspruch 13, dadurch ge- 
kennzeichnet, daB die ersten Abstandsbestim- 
mungsmittel (13. 14) mindestens zwei Gegen- 
standssensoren (13, 14) umfassen, die Seite 
an Seite quer zur Breite der Vorrichtung ange- 
ordnet sind, sowie ein von den Ausgangen 
dieser mindestens zwei Gegenstandssensoren 
(13, 14) gesteuertes Zeitgerat zur Bestimmung 
der Zeitdauer, die zwischen der Feststellung 
eines Gegenstands durch einen Gegenstands- 
sensor (13. 14) und der Feststellung eines 
Gegenstands durch den anderen Gegen- 
standssensor (13, 14) ablSuft. 

15. Vomchtung nach Anspruch 13 Oder 14, da- 
durch gekennzeichnet, daB die zweiten At>- 
standsfeststellmittel (8) einen die Breite des 
ersten Forderers (3) abtastenden Gegen- 30 
standssensor (8) und ein ZeitgerMt zur Mes- 
sung der Zeitdauer enthSlt. die zwischen der 
Feststellung der Vorderkante und der Hinter- 
kante eines einzelnen Gegenstands oder einer 
Gruppe von Gegenstanden ablSiuft, die an dem 35 
Gegenstandssensor (8) vorbeigelangen. 

16. Vomchtung nach Anspruch 15. dadurch ge- 
kennzeichnet, daB das ZeitgerMt so eingestellt 

Ist, daB es Anderungen im Ausgang des Ge- 40 
genstandssensors (8) nach der Feststellung ei- 
ner ersten Vorderkante ignoriert, wenn diese 
die Feststellung einer Hinterkante und dann 
einer zweiten fOhrenden Kante anzeigen, die 
voneinander nicht durch den zum Trennen ei- 45 
nes fUhrenden Gegenstands von dem Rest der 
Gruppe benotigten Minimalabstand getrennt 
sind. 

17. Vonrichtung nach Anspruch 14. 15 oder 16, so 
dadurch gekennzeichnet. dafi die zweiten Ab- 
standsfeststellmittel (8) an oder unmittelbar be- 
nachbart zu dem Ubergangspunkt zwischen 
dem ersten und zweiten Forderer (3, 4) posi- 
tioniert sind. 55 

18. Vorrichtung nach einem der AnsprUche 14 bis 
17. dadurch gekennzeichnet, daB die Gegen- 



2Z Vorrichtung nach Anspruch 21, dadurch ge- 
kennzeichnet, dafi die Gegenstandssensormit- 
tel (12) schrag Gber die Breite des zweiten 
Forderers (4) abtasten und zu einem differen- 
tiellen Neustart des ersten Forderers (3) ent- 
sprechend der Position des Gegenstands quer 
zur Breite des zweiten Forderers (4) fUhren. 

Revendications 

1. Une m^thode pour sSparer le premier article 
d'un groupe d'articles de taille alSatoire et pr6- 
sent^s au hasard et qui est transport^ par un 
premier transporteur amont pouvant fonction- 
ner indSpendamment vers un deuxieme trans- 
porteur aval pouvant fonctionner indSpendam- 
ment, mdthode dans laquelle le premier trans- 
porteur (3) est anr§t§ ou ralenti par rapport au 
deuxieme transporteur (4) aprfes que tout, ou 
une partie substantielle, du premier article soit 
pass^ sur le deuxieme transporteur (4), intro- 
duisant ainsi un diff^rentiel de vitesse entre te 
premier article et le reste du groupe de sorte 
que le premier article soit emportS par rapport 
au reste du groupe, ladite mSthode ^tant ca- 
ract6ris6e en ce que : 

a) dans le cas ou le bord avant du premier 
article est d^fini comme se chevauchant 
avec le bord avant du reste du groupe. la 
distance entre le bord avant du premier 
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article et le bord avant du reste du groupe 
est d^terminde et cette distance est compa- 
r^e k une premiere mesure prSdeterminee 
de longueur, ^gale en substance h la moiti§ 
de la longueur maximale attendue pour un 
article unique, et le premier transporteur (3) 
est arr§t6 ou ralenti par rapport au deuxi&- 
me transporteur (4) seulement quand le 
bord avant du premier article se sera avan- 
c^ au del& du point de transition entre les 
premier et deuxl^me transporteurs (3. 4) 
d'une distance qui est au moins ^gale k 
ladite premi&re mesure de longueur pr^d^- 
termin^e ; et, 

b) dans le cas ou il n'y a aucun chevauche- 
ment distinguable entre le bord avant du 
premier article et le bord avant du reste du 
groupe, et que la longueur du groupe d*arti- 
cles est d^termin^e et d^passe une deuxife- 
me mesure pr6d6termin§e de longueur ega- 
le a la longueur maximale attendue pour un 
article unique, le premier transporteur (3) 
est arrets ou ralenti par rapport au deuxi§- 
me transporteur (4) quand le bord avant du 
groupe se sera avancS au-del2i du point de 
transition entre les premier et deuxifeme 
transporteurs d'une distance qui est egale k 
ladite deuxi^me mesure prSdSterminSe de 
longueur. 

2. Une mSthode selon la revendication 1 . caractS- 
risSe en ce qu*apr^s I'Scoulement d*une pSrio- 
de de temps pr6d6termin§e correspondant k la 
distance mintmale requise entre le premier ar- 
ticle et le reste du groupe, le premier transpor- 
teur (3) retoume k sa vitesse normale de fonc- 
tionnement par rapport au deuxi^me transpor- 
teur (4). 



4. Une m§thode selon la revendication 3 caractS- 
rlsSe en ce que les moyens de detection d*ar- 
ticles (12) balaient le deuxi&me transporteur 
(4) obliquement. provoquant ainsi un redSmar- 
rage diffSrentiel du le premier transporteur (3) 
selon la position du premier article sur la lar- 

> geur du deuxi^me transporteur (4). 

5. Une mSthode selon n'importe laquelle des re- 
vendications prScSdentes, caractSrisSe en ce 



que la longueur du groupe d'articles est dSter- 
minSe en balayant le premier transporteur (3) 
dans le sens de la largeur en un point sur son 
chemin pour detector chaque bord avant et 
5 arri§re qui passe le point, et en mesurant la 

durSe du temps qui s*Scoule entre la detection 
de chaque paire de bord avant et arri§re. 

6. Une mSthode selon la revendication 5, caractS- 
70 ris^e en ce que tout 6can qui se pr^sente 

entre le bord arri&re du premier article et le 
bord avant du reste du groupe est t\6g\\g6 sauf 
si la longueur de I'dcart dSpasse la distance 
minimale requise pour sSparer le premier arti- 
75 cle du reste du groupe. 

7. Une mSthode selon la revendication 6, caractS- 
r\s6e en ce que le point sur le chemin du 
premier transporteur (3) k partir duquel il est 

.20 balayS se situe au point de transition entre les 

premier et deuxi§me transporteurs (3, 4) ou 
directement au voisinage de ce point. 

8. Une mSthode selon n'importe laquelle des re- 
25 vendications prScSdentes, caractSrisSe en ce 

que, quand la distance du bord avant du pre- 
mier article et le bord avant du reste du grou- 
pe est dStermlnSe et est infSrieure k la pre- 
miere mesure pr6d6termin6e, le premier trans- 

30 porteur (3) n'est pas arrets ni ralenti par rap- 

port au deuxi6me transporteur (4) tant que le 
bord avant du premier article se s*est pas 
66p\ac6 de ladite premiere mesure prSdStermi- 
nSe. au-delSi du point de transition entre les 

35 premier et deuxi&me transporteurs (3, 4). 

9. Une mSthode selon n'importe laquelle des re- 
vendicatlons 1^7, caractSrisSe en ce que, 
quand la distance entre le bord avant du pre- 
mier article et le bord avant du reste du grou- 
pe est dSterminSe et est plus importante que 
la premi&re mesure prSdSterminee, le premier 
transporteur (3) est arr§t§ ou ralenti par rapport 
au deuxi&me transporteur (4) d§s que le bord 
avant du reste du groupe atteint le point de 
transition entra les premier et deuxi^me trans- 
porteurs (3, 4). 

10. Une mSthode selon n'importe quelle revendi- 
50 cation prScSdente, caractSrisSe en ce que la 

distance entre le bord avant du premier article 
et le bord avant du reste du groupe est dSter- 
minSe en mesurant la pSriode de temps qui 
s*4coule entre les detections des bords avant 
55 par les moyens de detection d'articles (13, 14). 

11. Une methode selon n'importe quelle revendi- 
cation prSc^dente, caract§ris§e en ce que le 



3. Une methode selon la revendication 1. caractS- 40 
r\s6e en ce que le premier transporteur (3) 
retourne k sa vitesse normale de fonctionne- 
ment par rapport au deuxifeme transporteur (4) 
aprhs que le bord arri^re du premier article a 
passS des moyens de detection d'articles (12) 45 
s\\u6s en aval du point de transition entre les 
premier et deuxi§me transporteurs (3, 4). 
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bord avant du premier article et le bord avant 
du reste du groupe sont d^tect^s au point de 
transition entre ies premier et deuxi^me trans- 
porteurs (3. 4) ou directement au voisinage de 
ce point. 

12. Line m^thode selon nimporte laquelle des re- 
vendications pr§c6dentes, caract^ris^e en ce 
qu'une difference de distance est introduite 
entre le bord avant d'un premier article qui se 
situe h la m§me hauteur que le bord avant 
d'un deuxi§me article en transportant Ies pre- 
mier et deuxi&me articles jusqu'au dit premier 
transporteur amont fonctionnant ind6pendam- 
ment (3) par ies moyens d'un troisi^me trans- 
porteur fonctionnant independamment, la di- 
rection de d^placement de celui 4tant transver- 
sale k celle dudit premier transporteur (3). 

ia Un dispositif pour s^parer le premier article 
d'un groupe d'articles de taille at^atoire pr^- 
sent^s au hasard et qui sont transport's le 
long d'un syst^me de transport qui comprend 
un premier transporteur amont pouvant fonc- 
tionner independamment (3), un deuxi&me 
transporteur aval pouvant fonctionner indepen- 
damment (4), des moyens (8. 13, 14) pour 
determiner la distance entre Ies bords avant et 
arri^re d'un article ou d'un groupe d'articles et 
des moyens de commando sensibles k la sor- 
tie des moyens de detection des bords pour 
commander le fonctionnement des premier et 
deuxi§me transporteurs, caracterises en ce 
qu*un premier moyen de determination de dis- 
tance (13. 14) determine la distance entre le 
bord avant d'un premier article et le bord avant 
du reste du groupe d'articles quand le bord 
avant du reste du groupe d'articles se chevau- 
che avec le bord arri&re du premier article, 
associe h un premier moyen comparateur pour 
comparer ladite distance avec une premi&re 
mesure predeterminee de longueur egale en 
substance h la moitie de la longueur maximale 
attendue d'un article unique, et un deuxi^me 
moyen de determination de distance (8) deter- 
mine la distance entre le bord avant et le t>ord 
arri^re d'un article unique ou d'un groupe d'ar- 
ticles en cours de transport le long du premier 
transporteur (3), associe k un deuxi&me moyen 
comparateur pour comparer ladite distance 
avec une deuxi^me mesure predeterminee de 
longueur egale k la longueur maximale atten- 
due d'un article unique, et que Ies moyens de 
commando fonctionnant pour arreter ou reduire 
la Vitesse du premier transporteur (3) par rap- 
port au deuxifeme transporteur (4) : 

a) quand le bord avant d'un premier article, 
dont le bord arri§re se chevauche avec le 



t>ord avant du reste du groupe. s'est avance 
au del^ du point de transition entre Ies 
premier et deuxieme transporteur d'une dis- 
tance qui est au moins egale k ladite pre- 

5 miere mesure predeterminee de longueur 

determinee par les premiers moyens de 
determination de distance (13. 14) ; et. 
b) quand il n'y a aucun chevauchement 
distinguable (tel a) ci-dessus) quand le bord 

70 avant d'un groupe d'articles s'est avance au 

del^ du point de transition entre les premier 
et deuxieme transporteurs d'une distance 
qui est egale k la deuxi&me mesure prede- 
terminee de longueur determinee par le 

75 deuxieme moyen de determination de dis- 

tance (8). 

14. Un dispositif selon la revendication 13. caracte- 
rise en ce que les premiers moyens de deter- 

20 mination de distance (13, 14) comportent au 

moins deux detecteurs d'articles (13,14) posi- 
tionnes c5te k c8te sur la largeur du dispositif. 
et un dispositif de chronometrage commande 
par les sorties desdits au moins deux detec- 

25 teurs d'articles (13. 14) pour detenminer la du- 
ree de temps ecoute entre la detection d'un 
article par un des detecteurs d'articles (13. 14) 
et la detection d'un article par I'autre detecteur 
d'articles (13.14). 

30 

15. Un dispositif selon la revendication 13 ou 14. 
caracterisee en ce que le deuxi§me moyen de 
determination de distance (8) comporte un de- 
tecteur d'articles (8) qui balaie la largeur du 

35 premier transporteur (3) et un dispositif de 
chronometrage pour mesurer la duree de 
temps ecouiee entre la detection du bord avant 
et du bord arri&re d'un article unique ou d'un 
groupe d'articles qui passe devant le detecteur 

40 d'articles (8). 

18. Un dispositif selon la revendication 15. caracte- 
rlse en ce que le dispositif de chronometrage 
est regie pour ne pas tenir compte de change- 

45 ments de la sortie du detecteur d'articles (8) 
apr^s la detection du premier bord avant. 
quand ceux-ci indiquent la detection d'un bord 
arri^re et ensuite d'un deuxi§me bord avant 
qui ne se separent pas Tun de I'autre d'une 

50 distance minimale requise pour separer un 
premier article du reste du groupe. 

17. Un dispositif selon les revendications 14, 15 ou 
16, caracterise en ce que le deuxieme moyen 
55 de determination de distance (8) est situe au 
point de transition entre le premier et deuxife- 
me transporteur (3, 4) ou directement au voisi- 
nage de ce point. 
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18. Un dispositif selon Tune quelconque des re- 
vendications 14 ^ 17, caract^ris^ en ce que les 
d§tecteurs d'articles comprennent chacun une 
cellule photo^lectrique situ^e en face d'une 
source de lumi§re. 5 

19. Un dispositif selon Tune quelconque des re- 
vendications 13 ^ 18 caract§ris§ en ce que le 
dispositif comporte un transporteur suppl^men- 
taire pouvant foncttonner ind^pendamment et to 
qui transporte des articles au premier transpor- 
teur, la direction de ddplacement de celui-ci 
^tant transversale k celle des premier et 
deuxi§me transporteurs. 

75 

20. Un dispositif selon la revendication 19, caractS- 
ris6 en ce que le dispositif comprend un autre 
transporteur suppl^mentaire pouvant fonction- 
ner ind^pendamment et qui transporte des arti- 
cles venant du deuxidme transporteur, la direc- 20 
tion de dSplacement de celul-cl 6tant transver- 
sale k celle des premier et deuxidme transpor- 
teurs. 

21. Un dispositif selon Tune quelconque des re- 25 
vendications 13 k 20, caractdrisS en ce qu'un 
moyen suppl^mentaire de detection d'articles 

(12) est situS en aval du point de transition 
entre les premier et deuxl&me transporteurs 
(3,4). lequel moyen de detection d'articles (12) 00 
commando le retour k la vitesse normale de 
fonctionnement du premier transporteur (3). 

22. Un dispositif selon la revendication 21 , caract^- 

ns6 en ce que le moyen de detection d'articles 35 
(12) balaie obliquement sur sa largeur le 
deuxi§me transporteur (4). provoquant ainsi un 
red^marrage diff^rentiel du premier transpor- 
teur (3) selon la p)osltlon de Tarticle sur la 
largeur du deuxi§me transporteur (4). 4o 
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